ORIGINAL ARTICLE
Tendencias en la discectomía y fusión cervical anterior ambulatoria frente a la intrahospitalaria en los Estados Unidos de América: un análisis epidemiológico y económico 
INTRODUCTION
Anterior cervical discectomy and fusion (ACDF) has been a standard of practice in the United States of America (USA) since the early 1950s (1). This is a simple and safe procedure performed to achieve cervical nerve root and spinal cord decompression at a low complication rate, low postoperative morbidity, and high fusion rate (2). Various techniques (3, 4) have been developed to perform this procedure and as time evolves newer techniques and devices are employed in order to try to obtain better patient outcomes. The transition from patients being admitted to hospital (inpatient) ACDF procedures being performed on a same day (outpatient) setting over the past two decades has been on the increase due to many factors (5). Some factors of the transition towards the outpatient setting include, reducing costs, minimally invasive approach usage, and/or increasing allograft usage (6). There has also been decreased time in on-site facility locations, shorter return home times, advancement in outpatient surgical centres, and advancement in surgical techniques, which are methods favoured by physicians and patients (7).
Recent studies have shown that an inpatient ACDF procedure can cost anywhere from $6700 to $15 000, yielding $4000 to $8000 in savings by operating in an outpatient setting (7).
Various studies (2, 6, 8, 9) , have stated that performing ACDF in the outpatient setting can provide satisfactory outcomes but currently, there is no study in the literature to the authors' knowledge that analyses the trends of patient use in each location for ACDF in a national sample. The purpose of this study was to report on the incidence of ACDF, in the USA over a recent four-year period (2011) (2012) (2013) (2014) , the associated procedural reimbursement costs associated with the inpatient and the outpatient setting and the demographic distribution of the surgeries. We also intended to compare the groups of patients according to the location of surgery inpatient versus outpatient as to better understand which factors might be directing patients to the outpatient setting.
SUBJECTS AND METHODS
A survey was conducted of unidentified patient records within the PearlDiver Database (PearlDiver Inc, Warsaw, Indiana) for the years 2011 through 2014. The search was performed through the use of current procedural terminology (CPT) codes 22551 and 22552 for ACDF. Data were stratified to create two groups according to where the surgery was performed. The first group was that of those patients who underwent surgery in the inpatient setting and the second group was of those who were operated in as outpatient setting. The PearlDiver Database is a publicly available. Health Insurance Portability and Accountability Act (HIPAA)-compliant national database compiled from a collection of private insurer records. This query was performed within the Humana database, which holds more than two billion individual patients. The PearlDiver Supercomputer has been previously used in an array of studies and provides medical procedure data for analysis looking at outcomes, cost of procedures and reimbursements (10-12).
In addition to CPT and ICD-9 codes, demographic data such as; age and gender were also recorded and analysed. Data The annual incidence of outpatient ACDF went from 0.007% in 2011 to 0.009% in 2014, which did not prove to be a statistically significant difference [0.119] (Table 4) .
When comparing costs, the average inpatient reimbursement for inpatient ACDF began at $2458 in 2011 and ended at $2380 in 2014. In contrast, for outpatient ACDF, the average reimbursement began at $4836 dollars in 2011 and ended at $5283 in 2014 (Table 5 ).
The four-year mean reimbursement cost for ACDF done in the inpatient setting was $2407.75 compared to $5014 in the outpatient setting, which was not statistically significant (p = 0.36). Correlation analysis performed between reimbursements and number of procedures demonstrated no significance in both groups, R = 0.404, p = 0.596 in the inpatient cohort and R = 0.652, p = 0.348 in the outpatient cohort.
were analysed using the SPSS statistical software version 22 (IBM Corp, New York, USA). Kolmogorov-Smirnov (13) testing was performed to analyse if the age groups had a Gaussian distribution. Correlational analysis was conducted using linear regression to assess the trends in ACDF from 2011 to 2014. Analysis of variance (ANOVA) and the student t-test were used for analysis where appropriate. Tests were considered significant if p < 0.05.
RESULTS
The database contains more than 56 million patient records. Within the study period, there were a total of 30 803 241 patients in the dataset available for scrutiny. There were a total of 13 143 ACDFs performed within the study period. Of which, 10 506 were performed in the inpatient setting, while 2587 were performed in the outpatient setting (p < 0.001). The patient demographics are presented in Table 1 .
The mean age of patients in the inpatient group was 58 ± 8 and 58 ± 7 years in the outpatient group. There were 5448 females in the inpatient setting (52%), whereas the outpatient setting had 1305 females (50%). The total number of ACDF procedures done in the inpatient setting did not change significantly from 1986 in 2011 to 2925 in 2014 (p = 0.118). In contrast to this, the total number of ACDF procedures done in the outpatient setting increased significantly from 454 in 2011 to 815 in 2014 (p = 0.005). The regional distribution of the procedures is shown in Table 2 . The South was the region where the majority of surgeries were performed in both settings.
The annual incidence of ACDF in the inpatient setting went from 0.030% in 2011 to 0.032% in 2014, which did not prove to be a statistically significant difference [p = 0.709] (Table 3) . 
DISCUSSION
The study aimed to determine the trend of ACDF as it relates to the total number of procedures performed nationally as well as the operative settings thereof. Overall, there was a statistical increase in the total number of procedures being performed in the outpatient setting. Based on analysis, the number of procedures performed in the inpatient and outpatient cohort is not directly correlated to reimbursements. This study showed higher reimbursements cost in the outpatient setting although no significance was demonstrated. However, this does not correlate to published data; a study by Silvers et al demonstrated the safety and efficacy of ACD in the outpatient setting with an estimated $100 million annual economic savings (14).
Other factors leading to increase in ACDF procedures being performed in the outpatient setting can be attributed to better outcomes and quality of life (2, 5, 15) . There has been a growing interest in spine surgery being performed in the outpatient setting. Currently, there is in excess of 6000 outpatient centres in operation in the USA (16) . The literature is satiated with data on the epidemiology and outcomes of spine operation in a hospital-based setting (17) (18) (19) (20) (21) .
Several stuies have demonstrated good outcome, excellent safety levels of outpatient ACDF to inpatient ACDF and an approimated 2% complication rate (2, (6) (7) (8) (9) 15) . Additional, studies have also demonstrated the cost-effectiveness of ACDF (5, 14, 22, 23) . Carreon et al demonstrsted that ACDF had a favourable five-year cost per adjusted quality of life year (23) . The associated improved outcomes and decreased cost to patient are factors leading to an increase trend in ACDF being performed in the outpatient setting.
Limitations
This study is not without limitations. The PearlDiver Database is reliant upon accurate CPT or international classification of diseases (ICD) coding which creates the potential for a reporting bias. The sample size based on database is only of insurance based users and would not include cash paying patients.
Strengths
One of the strengths of this study is the large patient population that was analysed. In addition, the study adds to the body of knowledge as it relates to outpatient ACDF, as it investigates the rate of surgery incidence in the outpatient setting and associated cost reimbursement, which has not been adequately studied previously.
CONCLUSION
The results of this study have shown a statistically significant increase in the amount of ACDF procedures being performed in the outpatient setting. The increase in outpatient procedures may be due to decreased complications and quicker return to activity. There was no significant difference in reimbursement cost on national average, demonstrating that financial gain was not a contributing factor to patient cial gain was not a contributing factor to patient procedures procedures being performed in the outpatient setting. The preferences for outpatient surgeries are on the rise not only by physicians, but also by patients due to social and economic advantage and short operational time.
